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Stenosis and Regurgitation
Demands Our Attention*
Benjamin Byrd, MD, Michael Baker, MD
Nashville, Tennessee
As the assessment of aortic valve disease has evolved over
the last 60 years, newer methods have largely added to our
armamentarium rather than replacing previous ones. In
1951, the Gorlins recognized that what could be measured—
pressure gradients—depends not only on orifice size but
also on flow. This led to the derivation and description of
stenosis severity in terms of valve area—a method that
remains the standard for assessing valve stenosis invasively
(1). Decades later, with the development of Doppler echo-
cardiography and the application of Bernoulli’s law and the
continuity equation, measured transaortic velocities could be
converted to pressure gradients and aortic valve areas could
be calculated noninvasively. Subsequently, studies showed
that in aortic stenosis patients with normal left ventricular
ejection fraction, the need for surgery was better predicted
by categorizing asymptomatic patients by velocity rather
than valve area itself (2–4). Thus, this simpler non-invasive
measurement became recognized as the more reliable prog-
nostic indicator.
See page 1489
In the last decade, efforts to predict aortic valve events
more accurately have met with a simultaneous realization
that the disease itself has changed over the last 50 years.
Aortic stenosis patients today are older and have a higher
incidence of hypertension, coronary disease, and diastolic
dysfunction. Thus, the proportion of patients with low
stroke volume due to small chamber size, increased vascular
(in addition to valvular) afterload, and occult systolic dys-
function due to impaired longitudinal shortening may rep-
resent one-third of cases (5). Many of these patients have
severe stenosis by valve area criteria, but only mild to
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ships relevant to the contents of this paper to disclose.moderate stenosis by pressure or velocity criteria. In these
patients, valve area likely better describes the disease sever-
ity, but more complicated equations such as valvuloarterial
impedance are likely necessary to describe prognosis (6).
Though not difficult to perform, the complexities in concept
and theory have so far limited the widespread adoption of
impedance calculations in clinical practice. As clinicians, we
must decide which of these methods most aptly applies to
the patient at hand, relying on the metric that most
succinctly describes the condition. As Einstein observed,
“Everything should be as simple as it can be, but not
simpler!”
The evolution of the clinical assessment and prognosis of
aortic insufficiency is a shorter story for several reasons. The
pure form of the disease is less common than aortic stenosis
is. Most commonly assessed by echocardiography and an-
giography, grading still tends to be qualitative or at most
semiquantitative, though with increased use of cardiac
magnetic resonance imaging, this is evolving (7). In contrast
to aortic stenosis, there are no studies of similar scale and
scope defining the natural history of aortic insufficiency; the
American College of Cardiology/American Heart Associa-
tion guideline recommendations are derived from the results
of 9 small studies comprising different populations of
asymptomatic and mildly symptomatic patients (8). Fortu-
nately, from a prognostic standpoint, we have a reliable,
simple clinical aphorism, the “50:55 rule” to fall back on in
the asymptomatic patient—if the ejection fraction falls
below or the end-systolic dimension rises above these
respective thresholds, surgery will improve outcome (9,10).
In this issue of the Journal, Zilberszac et al. (10) make an
mportant contribution to our understanding of yet another
roup of patients for which little data exist, those with
ombined aortic valve disease. As the investigators point
ut, to date the management of patients with mixed
oderate or greater aortic stenosis and regurgitation relies
n following the recommendations applied to the dominant
esion. Though simple, this approach certainly oversimpli-
es a disease in which both pressure and volume overload
ave distinctly different pathophysiological consequences.
o our rescue again comes the transaortic velocity, a
arameter influenced not only by valve area (a measure of
tenosis) but also by flow, a parameter influenced by
egurgitant volume as well as pump function. Seventy-one
atients with at least moderate aortic stenosis and insuffi-
iency were followed for a median of 8.9 years, and 50 of
hem (74%) developed indications for aortic valve replace-
ent. When stratified by valve lesion severity (stenosis by
ortic valve area using the continuity equation, and insuffi-
iency by vena contracta width or holodiastolic flow reversal
n the descending thoracic aorta), event-free survival among
roups was indistinguishable. However, when stratified by
eak aortic Doppler jet velocity, clear differences emerged.
he event-free survival at 1, 2, 4, and 6 years was best
redicted by peak aortic valve velocity at entry into the
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The investigators make 2 other important observations.
First, for most patients, mixed aortic stenosis and regurgi-
tation is a progressive disease. If the aortic valve velocity
remains low and stable, morbid events are uncommon (see
Fig. 2B of Zilberszac et al. [10]), but this scenario is
unusual. Of the 36 patients with peak aortic valve velocities
in the lowest tertile, all but 7 progressed—and those 36 were
divided nearly equally between the intermediate and highest
tertiles of aortic valve velocities. Second, the prognosis with
mixed, at least moderate valve disease is worse than in
patients with isolated aortic stenosis. As the investigators
point out by comparing event rates with pure aortic stenosis
patients from prior studies, even the lowest tertile patients
have considerably higher event rates, a finding made more
significant when factoring in the younger age and lower
incidence of coronary disease in the present study’s patients
compared with historical control subjects (3,4).
There was a high proportion of bicuspid valves (49%)
in this study, the typical patient age was only 52 years,
and the incidence of coronary disease was low (11%).
This should be kept in mind before extrapolating these
results to the average patient with senile degenerative
aortic stenosis and more than mild regurgitation. One
would expect, however, that such elderly patients would
have an even worse prognosis.
An alternative interpretation of the ability of aortic valve
jet velocity to predict events is that the other typical
echocardiographic measures lack precision. The investiga-
tors note, for example, the impaired left ventricular relax-
ation due to left ventricular hypertrophy from aortic stenosis
can confound assessment of the severity of aortic insuffi-
ciency by echocardiography (11). As cardiac magnetic res-
onance becomes increasingly available, perhaps it will evolve
as the gold standard. From an echocardiographic perspec-
tive, and in an appeal to simplicity, the investigators
abandoned measurement of at least 1 more complex metric
in favor of the velocity due, in part, to the difficulty of
incorporating that metric into in daily clinical practice.
The epidemic of aortic valve disease in our aging popu-
lation presents continued challenges in both diagnosis and
treatment. There are times when the traditional assessment nfails to tell the story, and more sophisticated measurements
are necessary (6). In the case of mixed, at least moderate
aortic stenosis and regurgitation, Zilberszac et al. (10) have
shown that the simplest, most economical assessment still
serves us very well.
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